The composition, protein genesis and significance of the inner acrosomal membrane of eutherian sperm.
As a consequence of the acrosomal reaction during fertilization, the inner acrosomal membrane (IAM) becomes exposed and forms the leading edge of the sperm for adhesive binding to and subsequent penetration of the zona-pellucida (ZP) of the metaphase-II-arrested oocyte. A premise of this review is that the IAM of spermatozoa anchors receptors and enzymes (on its extracellular side) that are required for sperm attachment to and penetration of the ZP. We propose a sperm cell fractionation strategy that allows for direct access to proteins bound to the extracellular side of the IAM. We review the types of integral and peripheral IAM proteins that have been found by this approach and that have been implicated in ZP recognition and lysis. We also propose a scheme for the origin and assembly of these proteins within the developing acrosome during spermiogenesis. During development, the extravesicular side of the membrane of the acrosomic vesicle is coated by peripheral proteins that transport and bind this secretory vesicle to the spermatid nucleus. The part of the membrane that binds to the nucleus becomes the IAM, while its extravesicular protein coat, which is retained between the IAM and the nuclear envelope of spermatozoa becomes the subacrosomal layer of the perinuclear theca (SAL-PT). Another premise of this review is that the IAM of spermatozoa is bound with proteins (on its intracellular side), namely the SAL-PT proteins, which hold the clue to the mechanism of acrosomal-nuclear docking. We propose a sperm cell fractionation strategy that allows for direct access to SAL-PT proteins. We then review the types of SAL-PT proteins that have been found by this approach and that have been implicated in transporting and binding the acrosome to the sperm nucleus.